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Abstract 
Obesity is a leading public health concern with serious health and economic 
consequences. An emerging area of study in the treatment of obesity is self-control. Self-
control is understood as the ability to resist immediate gratification so as to adhere to 
long-term goals. Previous research has revealed an association between poor response 
inhibition and a failure to lose weight in participants enrolled in weight loss treatment 
(Nederkoorn et al., 2006). Additional research also has demonstrated that self-control 
predicts weight regain following weight loss (Lattimore, Fisher, & Malinowski, 2011). 
Individuals vary in the extent to which they believe that self-control is a limited (vs. 
nonlimited) resource. However, little research has attempted to discern whether beliefs 
about self-control are related to eating behavior in obese adults, or whether such beliefs 
are predictive of weight loss success. This study examined associations between implicit 
self-control and several pre-treatment variables among individuals seeking weight loss 
treatment, including body mass index, food intake, home food environment, disinhibition, 
food cravings, appetite for palatable food, and self-efficacy for eating control. The study 
also examined whether implicit theories of self-control measured at baseline predicted 
short-term outcomes in a weight-loss program. Results indicated that individuals who 
perceived self-control as a more limited resource reported significantly more urges to eat 
food, greater preoccupation with food, greater sense of loss of control, and more intense 
emotional cravings. They also reported greater appetitive responsiveness to food.  Results 
did not support the hypothesis that implicit theories of self-control  would be predictive 
of weight loss, attendance, or food record completion in the first 8 weeks of treatment. In 
summary, the study found that although implicit beliefs about the limits of self-control 
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were not predictive of short-term outcomes in a weight-loss program, individuals who 
strongly believed that self-control was a limited resource reported greater difficulty 
regulating their eating upon presentation for treatment.  
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Is An Individual’s Implicit Theory of Self-Control Predictive of Short-Term Success in a 
Weight-Loss Program? 
Obesity is a leading public health concern with serious health and economic 
consequences. It increases risk for many chronic diseases (Mokdad et al., 1999; Morland, 
Diez, Roux & Wing, 2006), including cardiovascular disease, type 2 diabetes, 
hypertension, stroke, osteoarthritis, and some cancers (Must et al., 1999), though risk for 
many of the aforementioned health conditions can be reduced with as little as 10% weight 
loss (Wing & Phelan, 2005). Data from the 2009-2010 National Health and Nutrition 
Examination Survey (NHANES) show that 37.5% of the population is obese (CDC 
Prevalence of Obesity in the United States 2009-2010, 2012.). As a result, obesity-related 
healthcare costs the U.S. upward of $147 billion per year (Finkelstein, Trogden, Cohen, 
& Dietz, 2009).  
Genetic and Environmental Influences on Obesity 
Obesity results from a complex interplay of genetic and environmental factors 
(Aronne, 2002). An individual with an obese parent has a significantly higher chance of 
becoming obese than those with parents of normal weight (Brownell, 2004). In addition, 
there are strong genetic influences on resting metabolic rate, amount of weight gain in 
response to overfeeding, and distribution of excess fat (Wadden, Brownell, & Foster, 
2002). However, the gene pool has not changed substantially in the past few decades, so 
environmental factors are considered to play an influential role in the increase in obesity 
(Hill & Peters, 1998). Some of the changes in the environment that promote obesity are 
the increasing availability of inexpensive, high-calorie foods; the variety of palatable 
foods; and greater portion sizes (Rolls, 2003).   
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Weight Loss and Weight Loss Maintenance  
Weight loss is difficult to achieve for overweight and obese persons (Serdula et 
al., 1999), and maintaining weight loss can be an even bigger challenge (Grief & 
Miranda, 2010; Kramer, Jeffery, Forster, & Snell, 1989). Current treatment programs are 
not effective over the long term because most individuals who are initially successful 
regain weight lost within 5 years (Anderson, Konz, Frederich, & Wood, 2001; McGuire, 
Wing & Hill, 1999). The characteristics of those who successfully maintain weight loss 
are not completely understood (Lahteenkorva, Rissanen, & Kaprio, 2000). The National 
Weight Control Registry (NWCR) is a database intended to assess the strategies of 
successful weight loss maintainers (Wing & Hill, 2001). Successful weight loss 
maintainers have consistently reported behaviors such as regular self-monitoring of food 
intake and body weight, high levels of physical activity, and consumption of a relatively 
low-calorie, low-fat diet (Klem, Wing, McGuire, Seagle, & Hill, 1997; Wing & Hill, 
2001). Innovative research that identifies new methods of promoting long-term adherence 
to such behaviors is necessary. 
Self-Control and its Implications for Obesity 
The concept of self-control is commonly understood as resisting immediate 
gratification in favor of long-term goals or gains (Papies, Stroebe, & Aarts, 2008; 
Schmeichel, Vohs, & Duke, 2011). Understanding what factors can promote or inhibit 
self-control may be critical for improving the prevention and treatment of obesity. 
Research on self-control in relation to obesity has been relatively scarce (Mukhopadhyay 
& Johar, 2005). In a 2007 review, Lowe and Butryn noted that people increasingly make 
food choices driven by pleasure and not the need for calories, which they termed 
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“hedonic hunger.” Obese individuals appear to be driven to choose more hedonically 
appealing foods over healthier options (Sengupta & Zhou, 2007), even though these 
choices are inconsistent with their weight loss goals (Friese, Hofmann, & Wanke, 2008; 
Fujita & Han, 2009). Thus, those with low self-control pertaining to eating behaviors 
appear to have two conflicting goals with regard to food: (1) the hedonic goal of enjoying 
palatable food, and (2) the long-term goal of weight control (Papies & Hamstra, 2010). 
When people attempt to lose weight, they typically pursue an inhibitory goal, wherein 
success is defined in terms of having self-control over temptations (Polivy & Herman, 
2002). Hedonic hunger causes the delay of gratification and self-control to become more 
difficult due to the immediate pleasures associated with palatable foods (Guerrieri et al., 
2007; Guerrieri, Nederkoorn, Schrooten, Martijn, & Jansen, 2009; Mobbs, Crepin, 
Thiery, Golay, & Van der Linden, 2010; Stroebe, Papies, & Aarts, 2008; Tice, 
Bratslavsky, & Baumeister, 2001).  
Recent research suggests that obese individuals are more prone to give in to 
temptation and are less effective in controlling their impulses than individuals of normal 
weight (Appelhans, 2009; Nederkoorn, Braet, Van Eijs, Tanghe, & Jansen, 2005; 
Nederkoorn, Houben, Hofmann, Roefs, & Jansen, 2010; Nederkoorn, Van Eijs, & Jansen 
2004; Weller, Cook III, Avsar, & Cox, 2008). For example, Ouwehand and de Ridder 
(2008) found that following exposure to palatable foods, overweight women were more 
tempted to eat the food when compared to normal weight women, who reported that 
being tempted resulted in a decrease in wanting to eat the food. This result could be 
explained by a normal weight individual’s desire to maintain current weight.  
	   Theories of Self-Control and Weight Loss Program 7	  
Factors that influence self-control: implicit and explicit cognitive systems. 
Various explanations may account for inadequate levels of self-control (Baumeister, 
2003). First, an individual’s behaviors are governed by both explicit and implicit attitudes 
(Rudman, 2004). Explicit attitudes are more deliberative in nature (Gawronski & 
Bodenhausen, 2006), while implicit attitudes guide behavior in a more spontaneous and 
automatic manner (Craeynest et al., 2005). Fazio and Towles-Schwen (1999) use the 
MODE model (Motivation and Opportunity as Determinants) to explain that behavior is 
predominantly influenced by self-control only when a person is motivated to engage in 
deliberative reasoning, and is given resources such as time and cognitive capacity. When 
these tools are in place, behavior is governed by explicit cognitive systems (Hofman, 
Rauch, & Gawronski, 2007); however, when these tools are not in place, behavior is 
more implicitly based (Friese et al., 2008).   
Furthermore, implicit attitudes, similar to old habits, change more slowly than 
explicit attitudes (Wilson, Lindsey, & Schooler, 2000). Food-related behaviors are highly 
dependent on an individual’s implicit attitudes about food and eating (Hollands, 
Prestwich, & Marteau, 2011). For example, in studies by Friese et al. (2008) and Perugini 
(2005), implicit attitudes predicted more impulsive behaviors than explicit attitudes did, 
leading to greater consumption of unhealthy food. Wilcox, Vallen, Block, & Fitzsimmons 
(2009) found that if healthy food options were on a list of food choices, that alone 
satisfied the individual’s healthy eating goals, and consequently, individuals chose to 
consume a non-healthy food item from the list. This not only suggests that highly 
palatable food does not have to be physically present to prompt impulsive behaviors, but 
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that the presence of healthy food, which one would expect to inhibit impulsive response, 
may actually increase impulsivity. 
Factors that influence self-control: cognitive load. Cognitive load describes 
learning processes that involve working memory, and thus have a limited capacity 
(Cooper, 1998; Sweller, 1994). With regard to eating, cognitive load is hypothesized to 
disinhibit a person’s eating by narrowing his/her attention with a resource-consuming 
cognitive activity (Ward & Mann, 2000). Fujita et al. (2009) provided support for the 
theory that high cognitive load increases preferences for immediate outcomes over 
delayed outcomes and leads to over-consumption of high-calorie foods. Limited 
cognitive capacity due to cognitive load could account for lack of self-control in the 
presence of high-calorie foods (Lattimore & Maxwell, 2004). Such foods create a 
distraction from self-monitoring goals, and can result in decreased ability to critically 
evaluate food choices (Lee, Greening, & Stoppelbein, 2007). In support of this idea, 
weight loss trials have shown that participants with lower cognitive capacity lose less 
weight during treatment compared to those with higher cognitive capacity (Graziano, 
Calkins, & Keane, 2010; Jonsonn, Bjorvell, Levander, & Rossner, 1986; Nederkoorn, 
Jansen, Mulkins, & Jansen, 2007; Nederkoorn, Smulders, Havermans, Roefs, & Jansen, 
2006). Ward and Mann (2000) also found that impulsive eating is more likely under high 
cognitive load.   
Factors that influence self-control: is self-control a limited resource? 
Additional research has found that self-control is a limited resource, which presumably 
consumes energy because an individual has to override one response with a different 
response (Baumeister, Vohs, & Tice, 2007; Vohs et al., 2008). Researchers have likened 
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this to the use of a muscle because a muscle also grows tired and loses some effectiveness 
with use (Baumeister, 2003; Cohen, 2008; Mukhopadhyay & Johar, 2005). Because self-
control draws from a common, global resource, after an individual engages in an act of 
self-control, the capacity to exercise further self-control becomes exhausted, which leads 
to decreased self-control performance on subsequent tasks (Haggr, Wood, Stiff, & 
Chatzisarantis, 2010). This depletion of self-control, a concept known as “ego-depletion,” 
has been linked to various behavioral problems, including overeating (Vohs & 
Heatheron, 2000).   
In situations involving eating, an act of self-control such as resisting food 
temptation often undermines self-control in a subsequent task (Baumeister, Bratslavksy, 
Muraven, & Tice, 1998; Blackwell, Trzesniewski, & Dweck, 2007; Ferrari & Pychyl, 
2007). For example, in the aforementioned study by Muraven & Baumeister (2000), 
individuals had to refrain from eating a piece of chocolate cake, which led to less self-
control on a subsequent taste test. This resource-taxing activity can deprive an individual 
of the necessary “strength” to alter their subsequent responses in a desired direction 
(Ward & Mann, 2000). Of note, when participants had to exert self-control in an eating 
task, they were subsequently less successful at controlling themselves even in an 
unrelated sphere of activity (Tice, Baumeister, Shmueli, & Muraven, 2007). Francis & 
Susman (2009) propose that overweight or obese persons have a compromised capacity 
to self-regulate due to hypersensitivity to external cues, making it difficult to exercise 
self-control as they are consistently depleting their resources in response to the food 
environment.  
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Ego Depletion and Self-Control. Job, Dweck, and Walton (2010) examined 
implicit theories of willpower, with “willpower” defined as the capacity to exert self-
control. They hypothesized that if an individual believes that willpower is a limited 
resource that can be depleted, he or she would be less likely to exhibit self-control on a 
subsequent behavioral task. In contrast, an individual who believes willpower to be a 
non-limited resource does not think that self-control is ever depleted, and therefore would 
have an easier time exhibiting self-control in subsequent tasks. This hypothesis was based 
on the strength model of self-control, which contends that acts of self-control consume a 
limited resource, thus leaving a person in a state of ego-depletion (Baumeister, Vohs, & 
Tice, 2007; Hagger, Wood, Stiff, Chatzisarantis, 2010; Muraven, Collins, Nienhaus, 
2002). This state of ego-depletion causes the person to act with less self-control. Thus, a 
person’s implicit theories about self-control moderate the ego-depletion effects (Job et 
al., 2010).  
The 2010 study of implicit theories of willpower by Job et al. consisted of four 
different sub-studies, all using the Implicit Theories of Willpower questionnaire (IToW) 
(Job et al. 2010). It is vague as to what extent the researchers considered this to be a truly 
implicit measure. All four studies sampled students, both male and female, who were 
participating in exchange for either course credit or $10. Study 1 investigated whether 
individual differences in implicit theories of willpower moderate ego depletion. First, 
participants completed the IToW questionnaire. Then, they completed a stimulus 
detection task, followed by a Stroop task. The stimulus detection task was used to 
manipulate ego depletion, and had two different sections, which lasted 5 minutes each. 
The participants were either given easy instructions (non-depleting condition) on both 
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parts or they were asked to follow complex rules that forced them to inhibit a response 
(depleting condition). After this task, both groups completed a Stroop task, which is a 
standard measure of ego depletion. This is widely used as a measure of self-control 
because on incongruent trials, the meaning of the words does not match the color of the 
word. Ego depletion was operationalized as the number of inaccurate answers on 
incongruent trials. The results confirmed the hypothesis that implicit theories did 
moderate ego depletion. Only participants who had a limited-resources theory showed 
ego depletion with a lower score on incongruent trials on the Stroop task.   
In study 2, the researchers manipulated implicit theories of willpower to test their 
causal effect. First, the participants completed a biased questionnaire that was formulated 
to foster agreement from the participant with either the limited-resources theory or a 
nonlimited-resources theory. The rest of the study was identical to Study 1. The results 
provided experimental evidence that the moderating role of implicit theories about 
willpower was causal. Study 3 was designed to see whether the findings in Study 2 could 
be replicated, and to explain the effect of implicit theories of willpower. Participants were 
randomly assigned to complete one of the two versions of the biased questionnaire used 
in Study 2. Next, they completed a task containing a depletion manipulation. Following 
this task, the participants answered a questionnaire assessing subjective evaluation. 
Participants then completed the Stroop task, followed by the completion of eight 
challenging IQ problems. They found that people with a nonlimited-resource theory 
experienced the depleting task as just as exhausting as those with a limited-resource 
theory, but for them, exhaustion did not undermine subsequent performance.       
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Finally, Study 4 examined the effect of implicit theories of willpower on people’s 
everyday self-regulation and goal striving. First, participants filled out the Implicit 
Theories of Willpower questionnaire. Next, the researchers assessed participants’ 
everyday efforts of self-regulation by looking at the participants’ record of consumption 
of unhealthy foods. The participants completed the Implicit Theories of Willpower 
questionnaire three more times over the course of a year. The results suggested that those 
with nonlimited-resource theories of willpower had better self-control during periods of 
heightened stress and self-regulatory demands when compared with those who had 
limited-resource theories of willpower. The implications of this study suggest that in 
some cases, an exhausting task may not be the root cause of poor self-control in an 
individual, but rather the individual’s beliefs about their resources may be influential. 
The Present Study: Applying the Concept of Self-Control to a Weight Loss Trial 
Previous research demonstrated an association between response inhibition and 
extent of weight loss during treatment (Nederkoorn et al., 2006). Self-control may also 
predict weight regain following weight loss (Lattimore, Fisher, & Malinowski, 2011).  
Understanding more about the importance of self-control in obesity treatment may 
improve long-term outcomes for participants. Little research has examined implicit 
theories about self-control in individuals who are obese and enrolled in a weight loss 
program. The current study investigated implicit theories of self-control among 
treatment-seeking obese participants.  
Research aims and hypotheses. Aim 1 of this study was to examine between-
person associations between implicit self-control and several eating and weight control 
factors, including baseline body mass index (BMI), food intake, home food environment, 
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disinhibition, food cravings, appetite for palatable food, and self-efficacy for eating 
control. It was hypothesized that stronger endorsement of the limited-resource theory of 
self-control would be associated with a higher BMI and more frequent impulsive eating 
behaviors, relative to those showing lesser agreement with the theory. In addition, it was 
hypothesized that calorie intake and fat intake would both be positively associated with 
agreement with a limited resources theory of self-control. Within the home food 
environment, individuals with greater endorsement of a limited resources theory were 
also expected to have more high-fat foods, more caloric beverages, and fewer fruits and 
vegetables present. Degree of agreement with the limited resources theory of self-control 
was also expected to be positively correlated with disinhibited eating, food cravings, and 
appetite for palatable food, and negatively correlated with self-efficacy for eating control.  
Aim 2 of the present study examined whether implicit theories of self-control 
measured at baseline predicted short-term outcomes in a weight-loss program. Based on 
previous research on self-control as a limited resource, those endorsing a limited-resource 
theory of self-control were expected to achieve less short-term success in a weight 
management program than those endorsing a nonlimited-resource theory. This was 
predicted because the demands of behavior change on an individual with a limited 
resource theory would deplete their perceived self-control resources, and therefore have 
poorer performance than those with a non-limited resource theory.   
To investigate Aim 2, the following outcomes were examined during the first 8 
weeks of treatment: percent weight loss, session attendance, adherence to self-
monitoring, and retention in the program. It was hypothesized that lower percent weight 
losses would be observed in participants showing greater agreement with a limited 
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resource theory of self-control. It was also hypothesized that individuals who attended 
fewer sessions had greater agreement with a limited resource theory of self-control than 
individuals who attended more sessions. Further, the number of days that the participant 
kept a complete food record was examined, as several studies observed that self-
monitoring of intake correlated with successful long-term weight control. Therefore, it 
was hypothesized that greater agreement with a limited resource theory of self-control 
would be associated with less adherence to this behavioral task. Finally, based on 
previous research pertaining to retention in studies, it was expected that 10-20% of 
participants would discontinue treatment in the first 8 weeks of the program. It was 
hypothesized that participants who remained in treatment would have less agreement 
with a limited resource theory than those who drop out.  
Method 
Participants 
 A total of 65 adults were recruited for the present study. The inclusion and 
exclusion criteria were based on those from Project WELL, a large clinical trial of 
behavioral treatment for weight loss, in which dietary prescriptions varied by group. The 
inclusion criteria were: 1) a BMI between 27 and 40 kg/m2; 2) the ability to engage in 
physical activity, which was defined as the ability to walk at least 2 blocks without 
stopping for rest; 3) providing clearance from the participant’s personal physician, which 
stated that no known medical conditions existed that would prevent the participant from 
starting a weight loss program; 4) providing permission to contact the participant’s 
physicians throughout the study to discuss information about changes in weight and 
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blood pressure; 5) successfully completing all steps in the enrollment process, which is 
described in the procedure section; 6) age 18-65.   
Exclusion criteria for the overall study were: 1) known medical condition (e.g. 
cancer) or psychiatric condition (e.g., psychotic disorder, substance dependence, bulimia 
nervosa) that would limit compliance with any behavioral recommendations made by the 
researchers during the course of the program, have a negative interaction with behavioral 
recommendations, or pose a risk to a participant during weight loss; 2) current pregnancy 
or plans to become pregnant in the next 2 years; 3) beginning or changing a dosage of a 
prescription medication that could cause weight loss or weight gain; and, 4) planning on 
participating in another weight loss program in the next 2 years.  
Measures 
 Unless otherwise noted, measures were administered at baseline for all 
participants. 
Implicit theories of self-control. The present study administered the Implicit 
Theories of Willpower Questionnaire (IToW; Job et al., 2010) to assess implicit theories 
of self-control (see Table A1 in Appendix for measure items). The IToW is a 12-item 
self-report questionnaire with 6 items related to implicit theories about willpower (though 
not explicitly about eating or weight control). More specifically, it measures the 
individual’s theories about the effects of mental exertion. The other 6 questions were 
implicit-theory measures about personality and intelligence, which were included so as 
not to arouse suspicion about what this measure truly examined. The participants 
responded using a 6-point Likert scale ranging from 1 to 6. The items were scored so that 
the higher the score, the greater agreement the individual had with the limited resources 
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theory. In order to calculate the total score, the mean was calculated for the 6 items 
pertaining to implicit theories of willpower. The IToW exhibited strong internal 
reliability (α = .85), and has shown adequate test-retest reliability in the study by Job et. 
al (α  = .89) (2010).  
Height and weight. Each participant’s height was measured using a stadiometer 
while barefoot, and was used in conjunction with weight to calculate BMI. Weight was 
measured using a standardized Secca scale, which was accurate to 0.1kg. In addition to 
being weighed at the baseline assessment, participants were measured on the same scale 
at the beginning of each treatment session they attended. The coordinator of the research 
study tracked weekly weight. 
Attendance.  The researchers obtained attendance information for the first 8 
weeks of treatment from the leaders and co-leaders of each group. Attendance was 
examined as a continuous measure out of a total of 8 possible sessions to attend, as well 
as a dichotomous measure of retention versus dropout of treatment at 8 weeks. 
Self-monitoring of food intake. All participants were instructed to record their 
food intake on a daily basis for the first 8 weeks of treatment. The researchers asked the 
co-leaders of each group to track the number of days each participant kept a complete 
food journal. A complete day of food records was defined as having at least two complete 
meal records, which includes a calorie count, time of meal, and amount of food (e.g., 3 
ounces of turkey breast, 1 medium sized apple).  
Food intake. Food intake was measured with 24-hour food recalls. At three times 
during the baseline assessment period, participants received a randomly scheduled phone 
call asking them to recall foods eaten in the past 24 hours. Dieticians from the Cincinnati 
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Center for Nutritional Research and Analysis conducted the food recalls and nutritional 
analysis. The 24-hour food recall has become the gold standard of nutritional assessment, 
especially with recent technological advances that improve validity (DeMaio, Ciochetto, 
& Davis, 1993; Derr et al., 1992; Freskanich et al., 1998; Smiciklas-Wright, 1994). The 
present study examined calorie intake and fat intake.  
Household food inventory. Each participant completed a Home Food 
Environment questionnaire, which is a checklist of foods stored in their refrigerator and 
cabinets (Miller & Edwards, 2002). Similar questionnaires have been used in previous 
studies, and have shown adequate test-retest and inter-rater reliability (Bryant & Stevens, 
2006; Raynor, Polley, Wing, & Jeffrey, 2004). The current study examined the following 
variables: percentage of high-fat foods, servings of beverages other than water, servings 
of fruits, and servings of vegetables.  
Uncontrolled Eating and Emotional Eating, and Cognitive Restraint. 
Disinhibition was measured using an abbreviated version of the Eating Inventory (EI; 
Stunkard & Messick, 1985), a commonly used measure of one’s tendency to overeat. The 
abbreviated version includes 17 items assessing uncontrolled eating and emotional eating, 
and cognitive restraint. The subscales have all been shown to be reliable in predicting 
these aspects of eating behavior (α = .82) (Stunkard & Messick, 1985; Westenhoefer, 
Stunkard, & Pudel, 1999). 
Food cravings. The General Food Cravings Questionnaire-Trait (G-FCQ-T; Nijs, 
Franken & Muris, 2007) measured food cravings using a 21-item questionnaire consisting 
of four different subscales: preoccupation with food, loss of control, positive outcome 
expectancy, and emotional cravings. This measure has high reliability (α = .81) as well as 
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well as previously exhibited test-retest reliability and construct validity. (Nijs, Franken, & 
Muris, 2007). 
Appetite for palatable food. Power of Food Scale (PFS; Lowe et al., 2007) is a 
15-item self-report questionnaire that measures the extent to which the availability of 
palatable food influences behavior, thinking and feelings. The PFS uses a 5-point Likert 
scale for individuals to respond with their motivation to palatable foods. The current 
study found good internal reliability (α = .84), and previous studies have found good 
internal and test-retest reliability (Cappelleri et al., 2009; Lowe et al., 2007). 
Self-efficacy for eating control. The Weight Efficacy Life-style Questionnaire 
(WEL; Clark et al., 1991) consists of 20 items that are designed to measure five areas of 
self-efficacy for eating control. These include: food availability, negative emotions, 
physical discomfort, positive activities, and social pressure. Each item asks participants to 
rate their confidence in resisting overeating. Internal reliability was high (α = .88) , and it 
also has good convergent and construct validity values (Clark, Abrams, Niaura, Easton, 
& Rossi, 1991; Prochaska, Norcross, Fowler, Follick & Abrams, 1992). 
Procedure 
Recruitment and Enrollment. Participants were recruited for Project WELL via 
newspaper advertisements and local radio stations in the Philadelphia metropolitan area. 
The advertisements called for individuals interested in participating in a group-based 
weight loss program. The enrollment process consisted of several steps. First, a phone 
screen was completed to assess preliminary eligibility and provide participants with an 
overview of the study. Eligible participants continued to the second step, which was an 
orientation session. The orientation provided individuals with a more detailed explanation 
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of the study and instructions on completing a 7-day food record. Third, participants 
attended a clinic visit where they submitted their completed 7-day food record. Further 
eligibility criteria were also verified at this time. Finally, they underwent a baseline 
assessment, in which they signed informed consent, completed all baseline 
measurements, and received a $25 payment.  
Randomization. After completing the enrollment process, participants were 
randomly assigned to one of three treatment groups: Behavior Therapy (BT), Behavior 
Therapy + Meal Replacement (BT+MR), or Nutritrol. Random assignment was 
performed using a random numbers table, with blocking by baseline BMI, sex and 
diabetes status. An equal number of participants were assigned to each experimental 
group. 
Treatment. All treatment was provided in groups of approximately 12 
participants. Groups met for 1 year, on a weekly basis for the first 22 weeks and bi-
weekly thereafter. The first six months provided individuals with the tools to lose weight, 
whereas the second six months incorporated methods that taught participants ways to 
maintain weight loss. Each session lasted 90 minutes, with the first 15 minutes used for 
weigh-ins, and the following 75 minutes for the group session.  
Calorie and physical activity goals were identical across treatment conditions. In 
the Behavior Therapy (BT) condition, participants learned the following BT strategies: 
self-monitoring, stimulus control, changing eating behaviors, goal setting, problem 
solving, social support, cognitive restructuring and relapse prevention. In the Behavior 
Therapy + Meal Replacement (BT+MR) condition participants learned a nearly identical 
set of skills, and received meal replacements to replace two of the three main meals each 
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day (breakfast, lunch or dinner). The third condition, Nutritrol, focused on increasing 
food structure and protein intake, decreasing energy density of the diet, and controlling 
the personal food environment. In the first 8 weeks of the Nutritrol treatment, the content 
of the group sessions were largely the same as in the BT condition, although some 
general Nutritrol concepts were introduced. Eight weeks was chosen as a time period for 
data collection in the present study because early behavior and initial weight loss are 
predictive of later outcomes, and because the session content is similar in each treatment 
condition over the first 8 weeks of the program. 
Data Analysis Approach 
 To test the hypotheses from Aim 1, correlations (Pearson’s R) were conducted to 
examine the relationships between IToW scores and scores on the following measures: 
BMI and multiple measures of eating behavior (food intake, the home food environment, 
disinhibition, food cravings, appetite for palatable food, and self-efficacy for eating 
control). Linear regressions were conducted to assess whether implicit attitudes of self-
control measured at baseline were predictive of short-term outcomes. Dependent 
variables included percent of initial weight lost, session attendance, and adherence to 
self-monitoring. Weight loss, session attendance, and adherence to self-monitoring were 
also compared across treatment conditions with an analysis of variance.  
Power Analysis. A power analysis using G Power revealed that a sample size of 
68 would allow for 80% power to detect a medium effect size (f2 = 15, α = .05).  
Results 
Sixteen males and 49 females were enrolled in the study. All demographic information 
for the present sample can be found in Table 1. The mean age of participants was 49 
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years (SD = 10.69). A majority of participants reported their ethnicity as Not Hispanic or 
Latino (96%) and their race as White or Caucasian (63%). Most participants held a 
college degree or higher (83%). 
Aim 1 Analyses 
Pearson product correlations were conducted to understand how IToW scores 
related to other variables at the start of treatment, and to determine whether any variables 
needed to be controlled for in the Aim 2 analyses. While many baseline measures 
correlated significantly with each other (as shown in Table 3), fewer baseline measures 
correlated significantly with the IToW questionnaire than anticipated by researchers (as 
shown in Table 2). The means and standard deviations of all baseline measures can be 
found in Table 4. 
 Consistent with predictions, the emotional eating subscale (r = .249, p = .05) of 
the EI was significantly, positively correlated with IToW scores. Total food cravings, as 
measured by the scaled score of the GFCQ-T, also were significantly, positively 
correlated with IToW scores (r = .276, p = .03). Two of the four factors of the GFCQ-T 
were significantly correlated with the IToW questionnaire: Preoccupation with Food (r = 
.267, p = .031); and Emotional Cravings (r = .271, p = .029)). The WEL negative 
emotions subscale (r = -.251, p = .043), and positive activity subscale (r = -.265, p = 
.033) both correlated significantly with the IToW. However, the three other subscales of 
the WEL did not correlate significantly: food availability (r = -.189, p = .132); physical 
discomfort (r = -.084, p = .507); and social pressure (r = -.097, p = .442)  
 Contrary to predictions, several other variables also were not associated with 
IToW scores. These included the Power of Food Scale, as a total measure score (r = .142, 
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p = .260) and as subscales (factor 1 (r = .211, p = .092); factor 2 (r = .142, p = .260); 
factor 3 (r = .002, p = .989)), BMI at baseline (r = -.114 , p = .38), intake of fat grams and 
total caloric intake (fat grams: r = .121, p = .339; calories: r = .116, p = .359), the 
cognitive restraint subscale (r = -.101, p = .423) and the uncontrolled eating subscale (r = 
.222, p = .075) on the Eating Inventory, the loss of control subscale (r = .185, p = .140) 
and the positive outcome expectancy subscale (r = .163, p = .194) of the GFCQ-T, and 
the Home Food Environment (r = .120, p = .346). 
One-way ANOVAs were conducted to see if any differences existed between 
participant demographics and IToW scores, the results of which are shown in Table 5. 
None of the participant demographics revealed significant relationships with the IToW 
scores. One-way ANOVAs were also conducted to compare percent weight loss, session 
attendance, and adherence to self-monitoring across treatment conditions. As shown in 
Table 6, no differences among treatment conditions were statistically significant. As 
such, treatment condition was not controlled for in subsequent analyses.  
Aim 2 Analyses 
 Linear regressions were conducted to examine if IToW scores could be predictive 
of short-term success in the weight-loss program. As shown in Table 7, IToW scores at 
baseline were not predictive of percent weight loss (b = -2.25, SE = 2.98; p = .45; R2 = -
.007), attendance (b = .13, SE = .19, p = .47, R2 = -.008), or food record adherence (b = 
2.53, SE = 2.63, p = .34, R2 = -.001). These three regressions also were repeated holding 
baseline BMI constant, but IToW scores remained insignificant. 
 
Discussion 
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 This study was designed to examine perceptions of self-control in treatment-
seeking obese individuals. Specifically, the study sought to determine whether beliefs 
about self-control were: (1) related to eating behaviors and other characteristics that 
existed pre-treatment; and (2) predictive of treatment outcomes (i.e., percentage of weight 
loss during the first 8 weeks of treatment; total number of sessions attended during the 
first 8 weeks; and percentage of total days a complete food record was maintained during 
the first 8 weeks). The results of this study demonstrate that although implicit beliefs 
about the limits of self-control were not predictive of short-term outcomes in a weight-
loss program, individuals who strongly believed that self-control was a limited resource 
reported greater difficulty regulating their eating upon presentation for treatment. 
Individuals who perceived self-control as a more limited resource reported more urges to 
eat food, greater preoccupation with food, greater sense of loss of control, and more 
intense emotional cravings. They also reported greater appetitive responsiveness to food. 
 Previous research has shown that when tempting food is available and individuals 
must refrain from eating it, their ability to exert self-control on subsequent tasks is 
limited (Baumeister, Bratslavsky, Muraven, & Tice, 1998; Francis and Susman, 2009; 
Vohs and Heatherton, 2000). In our toxic food environment, many obese individuals 
report that constant inundation with foods that they should not eat causes them to become 
preoccupied with food, and requires constant dietary restraint. This concept of 
hedonically-driven hunger likens the preoccupation of food to individuals with other 
addictions, such as drugs or gambling (Lowe and Butryn, 2007).  Thus it is possible that 
individuals who report the highest amount of cravings/appetite for food: 1) feel the most 
taxed when exercising restraint in a food-rich environment; 2) are less able to exercise 
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self-control on subsequent tasks; and 3) consequently develop a perception that self-
control is a more limited resource.  An alternative interpretation of these findings is that 
individuals who have fewer self-control resources ultimately find themselves with the 
greatest cravings or appetite for food. Brownell and colleagues have labeled our current 
food environment as a toxic environment. Schwartz and Brownell (2007) note that as 
humans, we were not programmed to handle the large amounts and varying types of food. 
Perhaps the abundance of food and the ease at which it can be attained causes individuals 
to feel that they lack self-control.  
 Individuals who subscribed to a more limited resource theory of self-control 
reported more emotional eating. It is possible that individuals with the lowest global 
levels of self-control subsequently have difficulty controlling their eating behavior when 
experiencing strong emotions, or in the face of other disinhibiting cues. Tice, Bratslavsky 
and Baumeister (2001) found that when under emotional distress, individuals consumed 
more snack foods than when they were told their emotions would not change.  Vohs and 
Heatherton (2000) likewise demonstrated that emotions can lower self-control when they 
asked participants in one condition to inhibit all emotional responses to a sad movie. In 
the next phase of the study, those participants ate significantly more ice cream, thus 
exhibiting lower self-regulatory responses than the participants told to react naturally to 
the film. Alternatively, it is possible that individuals who engage in disinhibited eating 
subsequently develop the perception that they themselves have more limited self-control 
resources.  
Lower self-efficacy about weight control was linked in multiple domains to 
perceptions of self-control as a more limited resource. Mukhopadhyay and 
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Venkataramani Johar (2005) state that self-efficacy beliefs can influence the time and 
effort invested in a task, as well as an individual’s persistence in said task when 
confronted with obstacles or failure. The results of the 2005 study found that individuals 
who were made to believe that self-control was a limited resource set fewer resolutions 
and appeared to give-up more easily when they had low self-efficacy.  Further, Locke and 
Latham (2002) conducted a review of decades of research that established that 
individuals with increased efficacy beliefs increased their commitment to their goal and 
searched for suitable strategies to attain the goal.   Thus, a relationship between low self-
efficacy and an adherence to a limited resource theory of self-control is expected as those 
individuals with a lowered confidence in their ability to successfully complete tasks or 
reach goals will likely have a lower belief in their self-control with regard to eating. Due 
to the extensive amount of palatable foods and the ease of access to a variety of foods, 
those who do not believe they can maintain their goals of healthy eating will most likely 
exhibit poor self-control with eating behaviors.  
Consistent with this body of results, we expected individuals who more strongly 
endorsed self-control as a limited resource to have a higher BMI, higher calorie intake, 
and higher fat intake, as they would be less likely to exercise self-control and avoid 
temptation of palatable high-calorie and high fat foods. Contrary to this hypothesis, BMI, 
calorie intake, and fat intake had no significant relationship with IToW scores. A possible 
explanation for the lack of a significant relationship between these variables is that all of 
the participants in the study had a high BMI, regardless of their theory of self-control. 
Perhaps if BMI and IToW scores were tested among a sample of normal weight, 
overweight, and obese individuals (i.e., if variability in BMI and food intake was greater), 
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a relationship between BMI or food intake might be found. Furthermore, a significant 
correlation did not exist between IToW scores and the household food inventory, 
suggesting that someone with a limited resource theory might be more careful with foods 
they bring into their house, for fear of losing control with their food choices. In the 
current study, cognitive restraint and uncontrolled eating were not associated with IToW 
scores. Bellisle and Dalix (2001) found that individuals who exhibited chronic restraint 
were more susceptible to external stimulation, which caused more uncontrolled eating. 
This increase in uncontrolled eating could result in an implicit belief that self-control is a 
limited resource. However, contrary to the current findings, Zermati and Apfeldorfer 
(2005) reported conflict between cognitive restraint and inhibiting food cravings. Their 
study revealed that in a state of cognitive restraint, an individual can override hunger and 
satiety signals in order to adhere to weight management goals.  
In the current study, there was no support for the hypothesis that individuals who 
agreed with a limited resource theory of self-control would lose less weight in the initial 
phase of treatment, have poorer attendance in the initial phase of treatment, or keep fewer 
food records in the initial phase of treatment. These findings were surprising because it 
was theorized that attendance and recording food intake both depend on the perception of 
self-control: individuals may be more likely to comply if they believe in a non-limited 
resource theory of self-control, whereas lack of compliance may be indicative of a limited 
theory of self-control. Emphasis was placed on these variables because, as previous 
research has shown, success in weight loss and weight loss maintenance depends on food 
recording (Wing & Hill, 2001). Additionally, individuals are more successful in weight 
loss programs when they attend the maximum number of sessions, as they can gather the 
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necessary tools and receive the group support needed to ensure success in the program. 
Jeffrey et al. (2000) note that success in weight loss is achieved by changing behaviors, 
which happens when an individual attends group sessions and acquires new skills and 
knowledge.  
It is possible that IToW may ultimately predict weight loss outcomes, but only 
when evaluated over longer periods of time. Previous research shows that approximately 
twenty percent of overweight or obese persons are successful in maintaining weight loss, 
likely due to the need to adhere to a lifestyle change rather than a short-term fix of a diet 
(Grief and Miranda, 2010). Thus, self-control may be most critical during weight loss 
maintenance, when reinforcement of behavior change is decreased, and behavioral and 
biological pressures drive weight regain. The immediate weight loss seen by an 
individual when beginning a weight loss program might reinforce self-control by 
rewarding the individual for the ability to control food cravings. In contrast, because 
maintaining weight loss is much more difficult than losing weight, beliefs about the limits 
of self-control may be more important during the maintenance phase.  
It also is possible that another measure of beliefs about self-control might have 
greater predictive ability than the one used in this study. This study's measure was 
focused globally on self-control beliefs, and it is possible that beliefs about self-control 
specific to weight or eating 1) differ from global beliefs about self-control and 2) are 
more powerfully associated with outcomes. Finally, it is also possible that greater 
variability in IToW scores would need to be observed in order to detect a relationship 
with weight loss outcomes.  
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Limitations  
This study has several limitations. Eight weeks was selected as the time frame for 
observation. Examining weight loss for only eight weeks may have hindered the ability to 
detect effects. The IToW might be able to better predict longer-term outcomes because 
self-control may become more relevant during the later weight loss maintenance phase. 
Another limitation was that the study did not include a behavioral task to measure actual 
self-control ability, or to measure eating behavior objectively. In the Job et al. (2010) 
study, the IToW questionnaire was paired with a behavioral task. Due to the length of the 
baseline assessment in this study, it was not possible to add a behavioral task. There may 
have been better predictions about the beliefs of self-control had there been a behavioral 
component in the initial assessment. Finally, the sample size may have been a limitation 
if a smaller than expected effect size was observed.  
Implications for Future Research 
 The IToW scores correlated significantly with measures of appetite, urges to eat, 
and weight-related self-efficacy. All of these constructs are critical for understanding 
what contributes to weight gain and what makes weight loss maintenance challenging.  
Additional research should examine how perceptions of self-control and objectively 
measured self-control ability are related to eating behavior when measured in the 
laboratory and in food-rich natural environments. Previous research demonstrates that 
obese individuals have a more difficult time inhibiting their impulses than normal weight 
individuals, but more research on individual differences in self-control within the obese is 
needed (Nederkoorn, Braet, Van Eijs, Tanghe, & Jansen, 2005 Nederkoorn, Van Eijs, & 
Jansen, 2004).  Intervention research can determine whether self-control perceptions are 
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predictive of long-term outcomes, and whether interventions that change perceptions of 
self-control and/or change actual self-control abilities can improve long-term 
effectiveness of weight loss treatments. Exposure to palatable foods increases temptation 
for obese individuals (Ouwehand & de Ridder, 2008), suggesting that, in the current food 
environment, increasing self-control could improve weight losses. Muraven and 
Baumeister (2000) suggest that, just as an athlete trains a muscle to become stronger, an 
individual can improve their self-control in the long-term. Thus, an innovative and 
potentially promising approach to weight control might be training the self-control 
“muscle.” 
Conclusions 
This study revealed a relationship between beliefs about self-control (as assessed 
by the IToW) and eating-related experiences prior to engaging in weight-loss treatment. 
Further exploration of these relationships could improve the number of successful 
individuals in weight loss programs, and assist with a better understanding of obesity. 
Future studies can attempt to determine whether IToW scores can, in fact, predict long-
term outcomes, as well as whether self-control as a target of treatment can improve 
success with weight loss maintenance.   
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APPENDIX: Implicit Theory of Willpower Questionnaire 
 
Instruction: 
This questionnaire has been designed to investigate your ideas about willpower. 
Willpower is what you use to resist temptations, to stick to your intentions, and to remain 
in strenuous mental activity.  
There are no right or wrong answers. We are interested in your ideas. 
Using the scale below, please indicate how much you agree or disagree with each of the 
following statements by writing the number that corresponds to your opinion in the space 
next to each statement.  
 
1 2 3 4 5 6 
strongly  
agree 
moderately 
agree 
slightly 
agree 
slightly 
disagree 
moderately 
disagree 
strongly 
disagree 
 
 
Strenuous mental activity  
Strenuous mental activity exhausts your resources, which you need to refuel 
afterwards (e.g. through taking breaks, doing nothing, watching television, eating 
snacks). 
R 
After a strenuous mental activity, your energy is depleted and you must rest to get 
it refuelled again. 
R 
When you have been working on a strenuous mental task, you feel energized and  
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you are able to immediately start with another demanding activity.  
Your mental stamina fuels itself. Even after strenuous mental exertion, you can 
continue doing more of it. 
 
When you have completed a strenuous mental activity, you cannot start another 
activity immediately with the same concentration because you have to recover 
your mental energy again. 
R 
After a strenuous mental activity, you feel energized for further challenging 
activities. 
 
Resisting temptations  
Resisting temptations makes you feel more vulnerable to the next temptations that 
come along. 
R 
When situations accumulate that challenge you with temptations, it gets more and 
more difficult to resist the temptations. 
R 
If you have just resisted a strong temptation, you feel strengthened and you can 
withstand any new temptations. 
 
It is particularly difficult to resist a temptation after resisting another temptation 
right before. 
R 
Resisting temptations activates your willpower and you become even better able 
to face new upcoming temptations. 
 
Your capacity to resist temptations is not limited. Even after you have resisted a 
strong temptation you can control yourself right afterwards. 
 
 
Note. R = reversed items 
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Table 1 
Participant Characteristics 
 Female Male  
 n n Total N 
Income    
$0-25,000 3 0 3 
$25,000-50,000 8 1 9 
$50,000- 75,000 8 0 8 
$75,000- 100,000 9 4 13 
$100,000- 125,000 11 4 15 
$125,000- 150,000 3 4 7 
$150,000- 175,000 0 3 3 
$175,000- 200,000 4 0 4 
$200,000 and up 2 0 2 
    
Education    
Partial High School or less 0 0 0 
High School Graduate or Equivalent 2 1 3 
Associate’s Degree, Partial College or Technical Degree 4 4 8 
Bachelor’s Degree 20 6 26 
Graduate/ Professional Degree 23 5 28 
    
 
Marital Status 
   
Now Married 23 14 37 
Widowed 1 0 1 
Divorced 7 0 7 
Separated 1 1 2 
Never Married 17 1 18 
Other 0 0 0 
    
Ethnicity    
Hispanic/Latino 1 0 1 
Not Hispanic/Latino 48 15 63 
    
Race    
American Indian/Native American 0 0 0 
Asian 2 1 3 
Native Hawaiian/ Other Pacific Islander 0 0 0 
Black or African American 17 1 18 
White or Caucasian 27 14 41 
More than one race 2 0 2 
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Table 2 
Correlations between baseline measures and ITOW questionnaire  
Measure r p 
BMI -.111 .379 
Food Intake: Total Fat Grams .121 .339 
Food Intake: Total Calories .116 .359 
EI: Cognitive Restraint -.101 .423 
EI: Emotional  .249* .048 
EI: Uncontrolled Eating .222 .075 
GFCQ-T: Preoccupation with Food .267* .031 
GFCQ-T: Loss of Control .185 .140 
GFCQ-T: Positive Outcome Expectancy .163 .194 
GFCQ-T: Emotional Cravings .271* .029 
HFI: Obesogenic Food Environment  .120 .346 
PFS: Factor 1 .211 .092 
PFS: Factor 2 .142 .260 
PFS: Factor 3 -.002 .989 
WEL: Food Availability -.189 .132 
WEL: Negative Emotions -.251* .043 
WEL: Physical Discomfort -.084 .507 
WEL: Positive Activity -.265* .033 
WEL: Social Pressure -.097 .442 
Note. IToW= Implicit Theories of Willpower; BMI= Body Mass Index; EI= Eating Inventory; 
GFCQ-T= General Food Cravings Questionnaire- Trait; HFI= Home Food Environment; PFS= 
Power of Food Scale; WEL= Weight Efficacy Lifestyle Questionnaire. 
*. Statistically significant at the 0.05 level (2-tailed). 
